Objectives: The aim of this review is to appraise the available literature on peer assessment, its implementation, students' perceptions and its strengths and limitations. Materials and Methods: A search was prospectively designed to locate the literature relevant to achieving the aims of the review. A pilot review was conducted to ascertain the volume of literature. A wide range of closely related search terms was utilised and combined. Results: Results of the review show that peer assessment is a valuable experience, and most students enjoy the peer assessment process. The mutual process of peer assessment has a positive impact on students' learning; it allows students to evaluate themselves, comment on each other's work and develop more detailed knowledge. It motivates them to achieve better learning outcomes, promotes self-awareness and increases confidence. Students' involvement in the assessment process supports their learning and encourages reflection. Peer assessment improves clinical performance, as it develops critical thinking and problemsolving skills, encourages self-assessment and promotes reflective practice. Conclusions: Similar to all assessment methods, peer assessment has advantages and drawbacks. Concerns about the reliability and validity of peer assessment are raised in the literature. To overcome these drawbacks, authors recommend double marking by faculty members, multiple peer assessors, and clear grading criteria. Furthermore, providing written feedback rather than grades, as well as ensuring anonymity, are recommended in the peer assessment process to ensure a safe environment that can promote students' comfort. Nevertheless, student support throughout the peer assessment process is important for proper implementation.
Introduction
The purpose of curricula is to ensure that students study and learn well. 1 Evaluations of learning and its quality are functions of the assessment process, which involves collecting and evaluating information to measure students' progress. 2, 3 Assessment is considered a pivotal element of the curriculum, and it directs and influences learning. Moreover, assessment motivates students and promotes the higher order of thinking skills through testing, measuring and providing feedback. [3] [4] [5] [6] [7] [8] [9] [10] A student's learning is influenced by the student's perception of assessment. 11 Thus, depending on the type of assessment being used, a student can adopt a surface learning approach, learn unconnected facts, and memorise the subject matter; this approach may be used when the focus of the assessment is based on the recall of knowledge 12 or is irrelevant to the student beyond passing the exam. 13 In contrast, a student can adopt a deep learning approach and make sense of, think and integrate concepts 10 when the assessment addresses higher cognitive functions and is effectively related to the curriculum's objectives. 3 Nevertheless, other contextual factors can affect a student's approach to learning, such as the student's workload, the curriculum design and the teaching methods used. 14 Assessment can be either summative and/or formative. Formative assessment refers to the evaluation process used by faculty or students to measure a student's understanding of the material and guide the student's learning during the study period. [15] [16] [17] [18] It is reported that higher achievement on final assessments may be due to students' participation in formative assessment. 15, 19, 20 Summative assessment is used at the end of the study period to evaluate students' learning and assess their academic achievement; it is important for institutional accountability, graduation, and certification. 21 Both summative assessment and grading direct students away from their need to improve and lead them to collect marks, with the goal of achieving high grades. 12 However, the summative assessment may be combined with feedback for better results. 22 Therefore, combining both summative and formative assessments is better for the achievement of curriculum objectives. 23 Although teachers usually assess their students, it is also recognized that students can assess each other as peers. The aim of this review is to appraise the available literature on peer assessment, its implementation, students' perceptions of it, and its strengths and limitations.
Materials and Methods
A search was prospectively designed to locate the literature relevant to achieving the aims of the review. A pilot review was conducted to ascertain the volume of literature. During these pilots, we found literature in which peer assessment is classified under formative assessment. For example, Norcini et al. and Cox et al. describe peer assessment as part of the formative assessment that affects students' learning experiences by reinforcing their intrinsic motivation to learn and inspiring them to set higher standards for themselves. 6, 7 Therefore, we decided to use "peer assessment" and "formative" or "learning experience" as keywords for the literature search.
Selected papers were required to meet the following inclusion criteria: 1) be written in the English language, 2) contain peer assessment, 3) focus on learning outcomes 4) and include healthcare students as study subjects.
An online search engine (Summon) was used to review the existing literature. Summon has access to multiple databases such as ProQuest, EBSCO HOST, Wiley Online Library, Science Direct and Emerald.
A wide range of closely related search terms was utilised and combined in our search design. The use of similar search terms (e.g., 'peer' vs. 'peer-') was helpful in identifying relevant literature. Search terms were as follows: 1) assessment; 2) peer, peer-, peers; 3) student(s), medical student(s), nursing student(s); 5) teacher, teachers, faculty, faculties; 4) educate(s), education; 5) formative; 6) learning experience. This search was performed in October 2014. Titles and abstracts -screened with relevant studies -were read to determine eligibility. Citations of selected articles were also screened for the purpose of augmenting our search results.
Results
The search revealed a large amount of literature (2,021 resources). Consequently, magazine articles, trade publications, newsletters and newspaper articles were excluded. After the removal of duplicates, the remaining literature was skimmed, and many items concerned with peer review of work skills in professional employment, academic writing, and professional facilities unrelated to higher education were excluded from the review. All items unequivocally focusing on peer assessment between students in higher education were selected for inclusion. However, additional search terms were identified during the literature reviews, such as assessment for learning. Therefore, some studies were included in the review because they provided essential discussions of the objectives.
Data analysis was conducted using simple descriptive analysis, and frequently recurring topics were categorized, resulting in the emergence of different themes. These themes mainly pertained to the definitions, theoretical background, benefits, implementation, student perceptions and challenges of peer assessment. The next section will discuss these themes.
Peer assessment (PA) defined as the process by which the members of a group judge the extent to which their group members have exhibited specific traits, behaviours or achievements. 24 PA is also defined as a process by which to consider the quality of a peer's performance, judge the extent to which it reflects goals or outcomes, and make suggestions for revision. 25 PA involves learners of the same academic level in the process of determining the quality, worth, or level of success of the outcomes of learning. 26, 27 It involves individuals who have attained the same general level of training or expertise, exercise no formal authority over each other and share the same hierarchic status in the institution. 28 , 29 Mowl defined PA as a form of assessment that aims both to improve the quality of learning and to empower students. 30 According to Davey and Foley, PA was introduced as a method of judgment in the 1770s, 31, 32 while Stern argued that PA emerged in the 1920s, as a method of identifying leaders. Subsequently, it was utilised by public service organisations under pressure to improve their performance. 33 PA was first used in the medical setting in the 1950s as part of the comprehensive assessment of performance rather than to assess specific professional behaviours. 34 In 1998, Topping determined the nature, quality, and extent of the PA literature. He identified a typology for PA, explored its theoretical underpinnings, clarified the mechanisms through which PA was effective, and gave recommendations for future PA research. 27 PA aims to support the active engagement of learners in the assessment process to better achieve learning outcomes through the integration of learning and assessment. [35] [36] [37] Student involvement in PA and peer marking leads to significant improvement in students' performance, supports students' learning and promotes the development of evaluation skills 20, 38 and encourages reflection. 39 The theoretical Background of PA is connected collaborative learning and PA to the constructivism theory of learning; through collaborative learning experiences in PA, students construct their knowledge, develop critical thinking and problem-solving skills, improve their abilities to adapt to changes in their work environment and gain control over their learning. 40 Social constructivism promotes the use of discussion and interaction between learners to develop the construction of knowledge. The Piaget model of cognitive conflict supports collaborative learning through learners' interactions, and Vygotsky's concept of scaffolded learning promotes communication as an implicit component of learning; 27 both concepts are embedded in PA.
Students' involvement in PA ranges from written feedback through grades to group activities that allow students to discuss and build a learning product. PA requires learners to interact and communicate on certain levels. 27, 41 Constructivist activities require students to critically evaluate the information presented to them and allow them to interpret information for their learning purposes. 42 These activities fit well with PA, as the process improves students' critical thinking and problem-solving abilities. 17, 26, 43, 44 Constructivist learning activities, including PA, have been shown to improve critical thinking and communication skills. 45 The interaction among the students improved their lifelong learning skills; providing feedback was also a crucial element of independent learning that provided valuable learning opportunities. 45 PA provides opportunities for students to reflect on their knowledge and skills. 41, 45, 46 Activities that promote reflection by students are also key parts of the constructivist theory. Reflection provides students with an important opportunity to develop their skills as lifelong learners. 45 PA improves student knowledge; 47 it motivates students to succeed, improve academically, and perform better than other students on tests. 48 A controlled trial study performed by McDonald and Boud revealed that students who participated in peer and self-assessment could achieve higher scores on future summative assessments. 49 This finding was also noted in another study, but the authors insisted that students who actively engage in PA produce better-structured and betterorganised written assignments. 50 The mutual review process of PA has a positive impact on student learning. 51 PA allows students to evaluate themselves, comment on each other's work and develop more detailed knowledge; 52 it permits students to become more aware of their strengths and weaknesses and encourages critical thinking skills. 46 PA encourages students' problem-solving skills through observation of other students' abilities and analysis of the feedback provided to and given by peers. 45, 53 In addition, PA empowers students to control their learning. 54 Students' involvement in the assessment process shifts the traditional teacher-centred practice into a more collaborative activity. Students' input through the PA process gives them some control over their learning and empowers them to take ownership of their education. 40, 44 In addition, shifting to collaborative learning and student-centred learning provides a stronger connection to the content compared to teacher-centred practice. 55, 56 Van Den Berg suggested that formative and summative self-and peer-assessments have many potential benefits for learning. 57 Furthermore, Laverick proposed that PA can assist students in identifying which learning, teaching and assessment strategies work best for them. These skills are considered valuable because they differentiate expert learners from novices. 58 PA stimulates higher-order thinking skills, encourages a deep learning approach, contributes to selfassessment by providing insight into student performance and increases students' confidence. 59 PA allows for immediate feedback from one or more individuals, thus providing an opportunity for students to gain a deeper understanding of content; 17,56 metacognitive skills such as problem-solving and critical thinking are also enhanced through PA activities. 17, 20 Additionally, PA is associated with improvements in work habits and interpersonal skills 60 and improves adherence to clinical practice guidelines. 61 Participation in PA leads to improvements in the application of the learned material in professional settings. 40 For faculty members, PA is considered a cost and time effective evaluation because it reduces the marking workload of faculty members. 39, 62 Likewise, PA permits faculty members to assess students less but better, 59 and it maximises the effective utilisation of limited class time for both faculty members and students. 63 Thus, Topping concludes that PA offers advantages to both the faculty member and the student. 64 However, some literature has established that there is a lack of experimental studies on PA, but multiple literatures have determined that PA is an assessment method that fosters the achievement of learning outcomes, enriches the learning process and helps to develop metacognitive awareness. 65, 66 In addition, Liu and Lee reported that the continuous practice of PA would improve assessment and critical thinking skills. 67 PA can be implemented as a summative or formative assessment. 17, 18 However, PA is used as a type of formative assessment rather than as a summative assessment, as students reject PA as a summative exercise. 68 Internal alignment of the intended learning outcomes of teaching content and assessment tasks are required for successful implementation of PA. However, the involvement of all participants (students and faculty members) in discussions about PA (to maximise understanding of PA) and students' support during the process are important for proper execution of PA. 69 Consequently, for successful implementation of PA, Finn and Garner 34 recommend the development of clear assessment criteria; organisation of the context that includes the type of assessment (summative or formative), due dates and other details; the proper timing of implementation; and providing students with the opportunity to reflect on their performance.
In particular, Li et al. stress the important roles of both assessors and assessees in the effective implementation of PA, 70 and evaluation rubrics must be used to evaluate educational activities to ensure consistent feedback between students. 71 Nevertheless, supporting the student throughout the PA process is important for proper implementation and proper alignment of the assessment and intended learning outcomes with the contexts that students may work in after graduation. 69 
Discussion
PA is a common method of evaluation 72 and, students had a positive perception of it generally. 46, 73, 74 Casey et al. noted that students enjoyed the process of PA and that it facilitates and enhances their learning and supports the self-regulation of learning. 26 Furthermore, students reported that they found the PA process helpful and beneficial. 26 Collimore and Joordens recently stressed that students tend to have a positive attitude towards the implementation of PA in their courses. 75 Mulder et al. explained that students show high satisfaction levels with the PA process, and they believe that it has a positive impact on their learning. 76 According to Kaufman and Schunn, students' perceptions of peer feedback depend on the degree to which they think that the received feedback is unbiased, 77 and, as suggested by Strijbos et al., feedback from a competent person is perceived to be more credible, satisfactory, agreeable, and useful. 78 However, Gonzalez and Ignacio Godino-Llorente found that students recognised the usefulness of acting as peer assessors and showed higher confidence in instructor assessment than in PA, but they believed that the self-assessment that occurs during PA helped them more than the PA itself. 79 On the other hand, students believe PA is unfair, and they consider their peers unqualified to review and assess their work. However, these beliefs will decline significantly after students' experience PA, 77 and Van Zundert et al. stressed that the practice of PA improves students' performances and positively affects their attitudes toward its practice. 47 Nevertheless, Wheater et. al., stated that the practice of PA is a challenge for students and educators, yet it is useful, efficient and beneficial. 39 PA can be a useful teaching and assessment method, but it is accompanied with challenges. It is not reliable, especially when completed by undergraduate students. 17 Therefore, concerns about PA's reliability and validity were raised in the literature; reliability is the agreement between peers' grading, and validity is the agreement between PA and the instructor's assessment. 72 Vickerman noted that students do not want to be perceived as rewarding themselves or their peers too easily. 59 Thus, they will hold themselves and their peers to high standards. Studies show that students' grading is similar to instructors' grading and sometimes lower than that of instructors, but there is no significant difference. There is no apparent difference in validity even between novice and advanced students, but higher validity was noted when well-understood criteria were used. 20 Recently, Strang found that there are no significant differences in ratings, and students' ratings were consistent with those of their teachers. 80 On the other hand, Kennedy and Shih stressed that PA is time-consuming, adds to the workload of faculty members, and is challengeable; they concluded that the value of the practice is too limited. 52, 81 However, Vickerman and Basheti et al. concluded that PA maximises the effective utilisation of limited class time for faculty and students and permits teachers to assess students better. 59, 63 While students' anxiety at the beginning of the PA process is common, this discomfort is reduced over time. 46 In general, students are more comfortable receiving feedback from peers than providing feedback. 82 Students with no experience of PA found it more difficult and require more support if they are to adopt it. 37 To overcome these drawbacks, the authors recommended double marking by faculty members, multiple peer assessors, and clear grading criteria 59 to reduce bias and improve PA's validity. 15, 34, 62, 83 In addition, students must feel that the environment is comfortable, safe and supportive. 84 Anonymity is recommended in the PA process to ensure a safe environment, as it promotes students' comfort in providing and/or receiving peer feedback. 63, 82 Welsh recommended that PA used in formative assessments and that written feedback be provided, as students found comments to be more helpful than grades. 46 Additionally, Strang emphasised the importance of training workshops to improve understanding of the PA process. 80 Randomisation can help in PA, but it does not guarantee that immature students will conduct fair PA. 80 PA is a useful formative assessment tool and can be good or bad depending upon how it is conducted. 86 
Conclusion
In reviewing the literature pertaining to peer assessment, its implementation, students' perceptions of it, and its strengths and limitations, the findings of published literature have been considered and appraised. There was consensus throughout the literature that peer assessment is both valuable and enjoyable for students. It is clear that the mutual process of peer assessment has a positive impact on student learning; it allows students to examine themselves, comment on each other's work and develop more detailed knowledge. Peer assessment motivates students to achieve better learning outcomes, promotes self-awareness and increases students' confidence. Peer assessment improves clinical performance, as student involvement in the assessment process promotes the development of critical thinking and problem-solving skills. Moreover, it will encourage self-assessment and reflective practice.
In general, PA is perceived positively among students, but the literature raises concerns about its reliability and validity. Similar to all assessment methods, peer assessment has advantages and drawbacks. However, multiple authors have endorsed recommendations to reduce its drawbacks and maximise its advantages. Consequently, special consideration is required regarding proper implementation, such as clear grading criteria and the formative nature of PA. Nevertheless, supporting the student throughout the PA process is important for proper implementation.
Recommendation
PA is useful and efficient for students and faculty members, but there are some recommendations: a. The practice of PA remains a challenge, and specific considerations are required for proper implementation. b. PA requires careful planning to ensure alignment between the intended purpose and the practicalities of the assessment tools and processes. c. For proper implementation of PA, a change management plan should be utilized because resistance from students, peers, and supervisors is expected. d. More research is needed to support the validity, reliability, and impact of PA.
